F?io-?l - It (Z 

b * m * * ^f^'^lli 

PATENT OFFICE t '(^itpWQj 



JAPANESE GOVERNMENT 1 1 j2>b o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

th 81 # ft B 

Date of Application: 1 9 9 9^ 9ft 90 

as II t t 

Application Number: 1 1 #4$$F&& 2 5 6 0 5 9 # 

£b SS A. 

Applicant (s): tt^tfctt HSSflsffi 



<D<X\ C 



v. 



2000^ 8M 4 0 



f ^ ft f B ^ t w| ±JL 
Commissioner, Jfcj J I I ^9V|* 

Patent Office U% * | 




ffiSE#.-^ ffi$E# 2000-3060803 



11—256059 



[ft*] 



i&mxizmffi] 

[MAI 

[#Jffi±3 



PA00234 

9^ 90 
H01L 29/76 

JKSWfoBRCStm^tt'riTB 2 6#1 0 # «55£#*t *J 

SSJ^SWI^m^Wzi TB2 6#1 0# 

000006231 



100094019 

« mm 

(06)6910-0034 

038508 

21.000R 



4-3 H^5pWBT^;b4 F 



ffiaiE# 2000-3060803 



11 — 256059 



[«#£J EI® 1 

5I«J* 1 
[&l£^fctt##] 9004897 



2 ffiliE# 2000-3060803 



#5£ i 1 — 256059 



[fff^2] tsia^ -v*;bjs tiff ib i f i #*«©^®^c«^^6Mt^JP^*H^ 
tc £ w s n -rn % n m^mmsw a* e> & -5 3 t & #^ t -r & st*^ 

«ft»a^H*r*i% 1 x 1 0 1 8 cm~ 3 J^±T% gfrfan>^^ h«ttfrfB^# 
^M^^Slc^^^MTO^^M^SAHN-rtit; 1 x 1 0 1 8 c m~ 3 M± 

[ff^5] SfffB^^Mli, AlGaAslCtotirtSnT^Sril 
[3S#^6] BfffB^-V^;i/jfli, InGaAslCioTM^^TV^; 

[0 0 0 1 ] 

*mwizmR®^m¥mftmmizmL. #{;hemtm^dc hfe rmm 



1 



£(iiiE# 2000-3060803 



#3(1 11 — 256059 



[0 0 0 2] 

iS&ffi^feDCHFET (F-^ft*MfDFET) £JC*M3*l<6. * 
M©DCHFETH SUffcfc LTDMT, MISFET, HIGFET^ 
if tf*tTV*&. 
[0 0 0 3] 

si \t^(DHEMT(Dmmm^m^,mzB-rm^mx'$>^> 0 ^©hemt 

1 tCfcVMTii, ^KfiSttG a A s Sfi 2 0±C A y 7 r I 3 ft. KvV 

7l 3 <D±\ZJ y K-y I n G a A s CD^ -V * ;i/JS 4 tfMf&Z *U fi?^;H4 
©±JCtt«tM»5*«atjg$nrv>« 0 RM5tiU Hlt'liniAlGaAsI 
(W^ite/B) 5at;>K-^AlGaAsl5 b <Z> 2 Jffltfti: fco TV^Stf 
, y > K-^A 1 G a Asf/nMA 1 G a A sf/;> F-^AlGaAsI 
teifCD&mM&COm&^&V. niAlGaAsI©*©i^%$)5 0 I^MJ»5 
0>_t&C&, KU>f >M9&tf fc&Jffc:*-^ y 

, nSGaAsA^&5n>^^M6«$nt^§= n > # ? h JS 6 (Z>_t 

[0 0 0 4] 

V-Xil8W K U-Y >M9 ra&C;)3^T&, n>##hJg6£D1=:*:i:y 
^>y-r^>r i:&c iotiii 5 £Sm£-tirTv\£ 0 ^©y -fex:ny^>yii, 
A 1 G a A s £xy^>^t,&V^V G a A s & m y ^ > £ x y * ^ y V £ 
fl^T=r>#* hjg6 £ig#llftlC:i:-/^> ?*Rfc£U A 1 G a A s **P>«:Sfita 
M5T*:ny^>*l?iL£i±6^£:&C£U*Tfc*l£o ^-MSlOli, 'Jt^7 



2 



ffi$E# 2000-3060803 



11 — 256059 

[0 0 0 5] 

^(7) J: ?&H EMT^iiJCfc^Tte, nSiff 5 (DM^ltA 1 G a A s £ I 
n G a A s <Z)P4<Z)^n^£jig;iTX*;i/^-imc{£v^^ *;i/Jf 4 {HH^lfr 
1-^ 0 I 9 L t ill 5 ^ t ^ ;H 4 $ tl 1 1^- 

tt, MM 5<Z> K^-lCj:oTi!c§L3*iS3i:&< KU 7 htg^OT- 

, y — ^ mm o c y mm a vjieuk. mi^^/^-g-*- bfioc, t- -v yi/M k- 

[0 0 0 6] 

T2 1&C£V^te, G a A s li 2 2 0±C;n'7 7 7l 2 3 tl, Ay? 

7jf 2 3 (D-LlZ. n§J I n G a A s (Z>^-V*;bjg2 4 tl* ^-V*;bjg2 4 

©±ICtt»Sl2 5^IS*lt^6. itS2 5lt DMTiSt'H y>F 
-7"AlGaAsI{:j:oTiJt$tlt^5 0 »il2 5 0±{Ctt, KW>* 
i2 9S:tJ J y-X«^2 8 >y ?^llr nfG a A s 

f>453>^ hjf2 6#7£/££*lTVN3 0 =r>^^ hjg2 6£>±®fC&, KU 
>f >«*§2 9RW-*mM2 8^Stltfc»J, H^a}Cj:ot3>^^ h 
!26i:t-5 y ftTV^S. 
[0 0 0 7] 

@3 Oti, 'Jt^2 7rti:fcV^T3>^^M2 6*»f>»ffilfcBil2 5<D_t 
®fC^£4l, Bil2 5ICJ/5»;h^-^bTW4. DMT21(Di 
B5tt, S iN^fg3 UCiotSbtlS. 
[0 0 0 8] 



miiE# 2000-3060803 



4# ^jZ 11— 2 5 6 0 5 9 w 

[0 0 0 9] 

±fBHEMT 1 fCfc^Tte, fr*JlM4 tWStM 5 fcCDg^ffiTftt, ^-V* 

, ±SJDMT2 1 ICfc^Ttt, f ^ * ^/I 2 4 i: KII 2 5 i: ©S^ffi -e tt, 7 
£BStM2 st.am&m-eit* nyzv NJf2 6^ni, »il2 5#;>K- 

[0 0 10] 

SS^iiMWIi (n + , p + ) £{£«MM 
&ff (n~, p~) ^^ofc^0t$)5 o ^r-ns^fctt, S^afd*** 

[0011] 

i/ £ e> £ -r s ma] 

®3 (a) (b) itm¥m&iRizt3V}&T-\sm^TU&&&&'v<D&mm<D 

KfllJtSr^-r. 03 (a) liniGaAsl3 6 nfl 
nGaAs) / J y K— ^ A lGaAsjf37 ^^jiSAfng^iCfel^l 
^l/^r-iSifeSritfcLTV^,, ®3 (b) 03 (a) (D^am^t 

tt±T0itI^Atlf ^.t;> K-^GaAs 3 8 (Xli, ;>K-^InG 



ffiIE# 2000-3060803 



#5p 11 — 256059 
a A s ) /nSA lGaAsJf39£ L£^^aS-£-®fC;}3tt£:n*;b^-i£fe 
[0 0 12] 

»iItSi»IIIC»8t5^I(lDI8IfflArng^7-VS(!!)i«a^ 

nlGaAs!36 (Xtt> nMlnGaAs) /; > F-^A 1 G a A sf3 

A 1 G a A s Tf&SfcA^n&^IHgfCTgjSStiSRtS (7:n;i/^ U"<;i/E p 
£ »j ±*©-x*^^— 1«) <z>fl&£ H g < & y , ^xr oi^0l«in^ 
tia-?Z> a 03 (b) ©ie)tC, nlAlGaAs!39/;>K-^Ga 

Asl38 (Xli, y > K-^I nG a A s ) (D£olZJ y K-^JB^M^SHfU 
^j©/jN$V\GaAs InGaAs) TfeSi:, nSAlGaAsf39 

©Alters ti*^s.ji*iw v *«^:# < & y , zLCD^-a-^^-^nM-a-sr^^ii 

[0013] 

Z.(Dtc&), fMlOHEMT 1 (Ct3^-2>3>^ ^ hjg6 (nlGaAs) £ 
I^MjS5 (;>F-^AlGaAs) ©W©T- Vg^tftt, »Mflia>»£iS 
(03 (a) 0M) . WHEMT 1 &C £ £ «Jf 5 ( 

nSAlGaAs) fcft^M4 (;>K-^InGaAs) ©HOT — Vl£ 
-£T*te, Wa«lc£&S£2Jg0)*8#:*#<fc£ (0 3 (b) 0M) ttblZJ 

y\z-7<D*v%)\sm<Dm&*>MM-?z>» *<?>fcto. v-*, ku>t 

[0 0 14] 

— t£5fc©DMT 2 1 (CjfSVNTte, n>#?hjf2 6 (nfGaAs) £:» 
112 5 (;>F-^AlGaAs) <D\SMD7=-Vl&&"1**). ft*M24 ( 
nMlnGaAs) tWMM 2 5 (/>K-^AlGaAs) ©HOT — Vtg-£ 

«t 7 x^/$ i//<^/±^iciE^s nrwffiiss y (03 (a) 0m 



ffi§E# 2000-3060803 



#5p i 1 — 256059 

[0 0 1 5] 
[0 0 16] 

##§0J! tt±i*©&ffittHaj& & * & ic & £ *i £ tf> T* & U , * © B » 

[0 0 17] 

[0 0 18] 

>K-^*#<z>g?^, %>&wtt*nmmmm (n' + , P + ) 

Jf (n~, p~) 7 - V S^f n S^©ft*«lfi:«l *a<t 

n^aj#^*^3KfD^j©/J>$«;*J»fcL/Ttt, n-AlGaAs/i-G 
a A s % n — AlGaAs/i- InGaAs, n— InGaP/i— GaAs 
, n— I nGaP/i- InGaAs, n— InAlAs/i- InGaAs, 
n-GaAs/i-InGaAs4m«. * fc, n §?^^T'«^?0^^ 



ffi|iE# 2000-3060803 



11 — 256059 

LTte, i— AlGaAs/n — GaAs, i-AlGaAs/n 
-InGaAs, i - I n G a P / n - G a A s „ i - I n G a P / n - I n G 
a A s , i-InAlAs/n-InGaAs, i — GaAs/n— InGaA 

s fcirtfT-vS^nig^ 

[0 0 19] 

L(Dm&<DZ.£T*3bZ> 0 ^VSAfa^O^i^Jtbtlt n-A 

IGaAs/n — G a A s , n — AlGaAs/n— InGaAs, n — I n G 
a P/n-GaAs, n— InGaP/n— InGaAs, n— I nAlAs/ 
n-InGaAs. n-GaAs/n-InGaAs (^"f *l=foS5C£H£|gfcJ:* 

[0 0 2 0] 
[0 0 2 1] 

# tc, ^ -v * ;bS £ ffjfa^^S tc few* Stfft £ v > r ti =b n MiS^ 

[0 0 2 2] 

I nG a A s £M V> £ » £ ft^M^3>^ h M^P^<Z)^^^M(C 



mSiE4# 2000-3060803 



ff^Z i 1—256059 
&A 1 G a A s £MV^;i t^t*^, ^ * ;UMS.t>*3 > # 

[0 0 2 3] 

^ ^jvm tmm^mi^miDm^miz^^nun^m^mm^^irn^ i x i 
un^mmmm^^rti^ i x i o 1 8 c m~ 3 M±n-tz>z.mzj:v, 

[0 0 2 4] 

(m i ommmm) 

04 tt*»^<0— HJ6^J»JCJ:-S'\7-nfi|^F E T4 1 ©«3&&«5S;i»tCa*'*- 
WflfH-C&S. i©Afng^FET4 1[Cfeottt, A*;77i4 3, RJ£ 1 
Onm©nSlnGaAs MftIS2 Xl0 18 cm~ 3 ) frfcfcS^-V* 
4 4, Rg/g4 5, j^j?5 0 nm©n + SG a A s 5 X 1 0 1 

8 cm -3 ) fr&i&S3>*ni4 6^ MBE, MOC VDf 5:Mv>fextf 
**S/*;W*;Re£tC<fc*;, ^©JRJ^T^iKMfcttG a A sl«4 2±tC7£j££*l£ 
□ |»Il4 5li, Tfrkmfc. J^JSl 0 nmfflnSA 1 G a A s|4 5 a (^fcft 
X10 18 cm~ 3 ), mjp:i 0nmffl;>K-yAlGaAsl4 5 
b, IJ|lOnin0niAlGaAsl45c (^MS3 X 1 0 1 8 cm" 
3 ) »cfcoT#jSS4xTV*£ 0 
[0 0 2 5] 

3>3l^M4 6©±JCtiV-^mffi4 8&tfKU>f>*i4 9 
V ^tffi^MSnT^S. V-*, FU^>tl4 8, 4 9 f^lC^T, n> 
bM4 6&U ^rny^^fCioTI&^tiTfcU, 5 OttU 

tX47 M4 6 j^&ffttJL'r nlAlGaAs Hif4 5 c 

©_fctC7g/*S*lfcffc, i&tiCiot-efflSW; > K-^A 1 G a A s jg4 5 



ffl!iE# 2000-3060803 



1 1—256059 

lGaAsf4 5 c folZi§L&)7h$.t\>£> a ^-Mi505:nSAlGaA 
s ii!4 5 c fa\Z.m&&tsW}&lZ&. ny#V hjf4 6 ■& U t^l*;f>^l 
fctfc, #£#5#ttU "feXXy^yiCfcoTngfA 1 G a A s iif4 5 c & — 
«JRfc*U m&LfrJy F-yAlGaAsl45b (D±(C>!f- h«}§5 0 

©*ft»JK5 1 ^«f|$tl*. 
[0 0 2 6] 

r 3 Tf\ WMtf 4 5 hM4 6©|fif©'^ng^Wu n|A 1 G a A 

s/n + SG a A s <D4 VlAfDi^i^otfe *J , ft^M4 4 
4 5 ©Itnil nG a A s/nfA 1 G a A s CD-f Vi^fDi^t^ot^ 

So 

[0 0 2 7] 

_tfHffi^^t>-&^lCtj|sI^^«M© InGaAs/InGa P 
nGaAsCftfc'JCniGaAs^M^ttjj:^. ft^;H4 4©T 

o 

[0 0 2 8] 

AlGaAsfflJ:9i:|-P <b & £ 1/ 

[0 0 2 9] 

^©^Jfe^JSBlCfeoTtt, ^-V^;i/jS4 4 # hjf4 6 ©KlCgt^-V* 

;i/JB4 4&&T$Z2y* V M4 6 h« J ?ffifPA©M**WM4 5#7£f££*iT 

£U> =i>^^ hjf4 6 £®M®4 5 t©ri©i^S%^yMAfni^t^o 

TV^ 0 3 CD J; e>(C^^< £t)^*;i/Jff 4 4 tifl4 5 ©fgtfJ'X-r Og^® 

„ ? hjf4 6 £|^MJS4 5c7)rac7>/\^n^^-®c7)M#*W VS©e#S?S 



aJK4t 2000-3060803 



4#^Z 11—256059 
n§HG a A s/nfA 1 G a A s (Dm^Z^LT V*5#, n^[I nGaAs/n 

T4 1 ®i!^J$gffiJ&#&<B«T?#.5. 
[0 0 3 0] 

M4 6 (D^mmmmiZ^-ftl^ IX 1 0 1 8 c m~ 3 J^_haW£ LV^ 
[0 0 3 1] 

®6 (a) izm4:izm{sf~£otew&*m^£*mn<DmMMiz&tf£mffim 

ffi^ftt&aVrH-e&U, 126 (b) ttBI2JC^LfeJ:^J&«3itS:*"t«fle*<Z)D 

4 ymm(Dmt*:7xisZ^z> 0 ^miz^^me (b) <z>ssfcfaE*HrettFi/ 

[0 0 3 2] 

&-&8IS# ic £ £ & *» T? £ -5 © T* , ■ (£ v % £ j# o «#$&IHM ¥ 

tSifc^Tf^SOt, mMffitC^#Lfe«Sf£ff^ (FU-f ) Si 



£BsiE# 2000-3060803 



1 1 — 256059 

[El] 
[02] 
[03] 

(a) (b) i$M¥mWMiZ&V£T-Vm^TU&&&mX*(Dfcm^<Z>^* 
[04] 
[0 5] 

(a) (b) &m*ffitf:Miz&tf2>mmm z.^y# ? hmcDmx^Bm^ox. 

[06] 

(a) te*mM<Dmmmiz£&HEMT<Dmffimj±ft&*7T>-tm. (b) 

(D D M T <D S^«JE#tt £ ^ ^ 0 T? & -5 . 

4 2 fMGaAsIS 
4 4 ^ -V * ;i/JS 
4 5 iff 

4 6 ny% Z hM 

4 8 

4 9 K L/-Y >W§ 

5 0 f-hnm 



UJ|iE# 2000-3060803 



mm 

[si] 



1 1—256059 




ffiliE^ 2000-3060803 



[02] 



#*J2 11 — 256059 




i-AlGaAs 



n-InGaAs 



GaAs&tK 



25 



24 



23 



22 



& $E# 2000-3060803 



i 1—256059 



[03] 



36 

4- 



(a) 



n-GaAs 



i-AlGaAs 



37 



IE 



Ef 



Hb 




ffilEff 2000-3060803 



#5p 11 — 256059 



[04] 



41 




[05] 




4 



ffi$E# 2000-3060803 



11—256059 



[06] 



(*M) 



(a) 




2 4 
KW^«EEVd[V] 



(b) 




2 4 
KWT V«£EVd[V] 



tf}£E# 2000-3060803 



i 1—256059 

mm] 

[§65] s^-rU Sen - F E TlC£>V"vT, 7^«ffi«:K»?>4lfe3>* h 

WifiGaAsiiO±}C t ^77714 3, n^InGaA 
s f ^^;H4 4, 5 (nfA lGaAsl4 5a, J y K-^A 

lGaAsl45b. nM A 1 G a A s jg 4 5 c ) , n + SGaAs3>Mh 

4 7 WtnfA 1 G a A s Jf4 5 c {C*I#>&£ *l£ 0 iCITf, I^MJS 4 5 n > 
* * h jg 4 6 . A tf^- ^*M4 4t WtMJi 4 5il V > % a VSAf □ # 



^#2 0 0 0-3 0 6 0 8 0 3 , 

I 



i 1 — 256059 



ffi I A 1 I f i 



mWm^r (0 0 0 0 0 6 2 3 1) 

1. 3S3£$U?B 1 9 9 0^ 8^280 

tins] mm&» 

& m ^fUMP^wi^m^wnTB 2 6#i o# 



2000-3060803 

I 



